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Introduction
he optimal capital structure theory evolved through the writings of Franco Modigliani and Merton Miller (MM, 1958) . At first they proposed that, in a world of no income taxes and transaction costs, a firm's capital structure is irrelevant to its value. But with the introduction of corporation income taxes and transaction costs (MM, 1963) , it was proposed that a firm would use its debt financing judiciously so that its tax saving would balance its chance of potential bankruptcy. Hence the evolution of the notion of optimal capital structure where the debt/equity mix would be such that the firm's weighted average cost of capital would be minimized and its value would be maximized. DeAngelo and Masulis in their famous 1980 article had articulated in such a way that the proposition came to be known as the "optimal capital structure."
In 1982 Bowen, Daley and Huber, Jr. (BDH) had provided a technique by which we can test the optimal capital structure. They proposed that an individual firm's debt structure tend to converge to its industry mean over time. Marsh (1982) had concluded that "companies do appear to make the choice of financing instrument as though they had target levels in mind for both long-term debt ratios and the ratio of short-term to total debt." Stewart Myers in his seminal article (1984) had proposed the pecking order theory (POT) --that firms choose internal capital at first, i.e., the use of retained earnings. And when external capital is needed, they choose debt capital, and only equity capital as the last resort. Taggart (1986) used POT in his study of capital structure and found that the pecking order hypothesis was more valid than the optimal capital structure hypothesis.
More recently, E.T. Claggett, Jr. (1992) tested the optimal capital structure theory and had found that long-term debt to total assets ratio, for the most part, tended to move toward the most recent previous industry mean within one year. I general, in more firms with above the industry mean long-term debt ratios adjusted toward the industry mean than with below the industry mean ratios. Claggett, Jr. also found that firms normally behave in a manner consistent with the pecking order theory, but some firms may not adjust during periods of severe turmoil.
In our previous article (1999), we also had tested both the optimal capital structure hypothesis and pecking order hypothesis and found that firms would adjust their capital structure toward the industry mean when it was above the mean, but that firms below the industry mean would adjust their capital structure toward the industry mean rather sluggishly. But our study had also shown that both the optimal capital structure hypothesis and the pecking order hypothesis coexisted during the period covered by our study (1974) (1975) (1976) (1977) (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) . In that article we had used the data collected from Fortune magazine's largest 500 United States companies. Here we will test the two hypothesis anew with the help of Compustat data-base. Also, we will advance the years from 1983 to 2001 in order to take up more recent time period of the United States industries.
Methodological Framework
To test the optimal capital structure theory we have employed two methodologies in this paper. The first methodology we have pursued here was introduced by BDH first and later refined by E. T. Claggett, Jr. where a two-by-two contingency table was formulated. The nonparametric Fisher Exact Probability (FEP) test and later the Goodman-Kruskal Gamma measures were employed to analyze the data. To examine whether firms converge their capital structure toward their industry mean, the two-by-two matrix was analyzed for each year (across industry) and each industry (across year) in the following manner:
Figure 1
Number of firms below (L)
Number of firms below (L) that did correct that did not correct Number of firms above (H) Number of firms above (H) that did not correct that did correct
The hypothesis tested by this procedure is that gamma is significantly different from zero. If there is no statistical significance we conclude that there is no discernable trend to move toward or away from the industry mean capital structure. The results are shown in Tables 1 through 4. To test the POT, a two-by-four matrix was analyzed for each industry (across year), for each year (across industry), and for all observations pooled. Figure 2 describes the matrix:
Figure 2
Number of firms Number of firms Number of firms Number of firms
Number of firms Number of firms Number of firms Number of firms above (H) that above (H) that above (H) that above (H) that were passive(P) issued debt (D) issued equity(E) issued both (B)
For each Figure 2 matrix, an estimate of G and the associated test statistic (Z) were calculated. Here the hypothesis is that G is significantly different from zero. If there is no significance, we conclude that there is no support for Pecking Order Theory. But if G is significant and the sign is positive (+), we will interpret that as a corroboration of the POT. The result is shown in Table 5 and 6.
Empirical Results
In Table 1 , we find that for the measure of LTD/TA, 18 out of the 21 industries had Z statistics which were positive and significant either at the 1 percent or 5 percent level (two-tail test). For the measure of TD/TA, 19 industries had significant Z statistics, while for the measure of TE/TA, 19 industries also had significant Z statistics either at the 1 percent or 5 percent level. The pooled data also shows this tendency toward convergence when the Z statistics for all of the three measures were significant at 1 percent level. These results strongly indicate that firms do converge toward their respective industry mean, thus supporting the optimal capital structure hypothesis. Table 2 shows he convergence toward the industry mean within one year. Here, for the LTD/TA measure of capital structure the Z statistics were significant in 17 out of 19 years, either at the 1 percent or 5 percent level. But for the TD/TA measure of capital structure, the Z statistics were significant only in 10 out of 19 years. However, the results were much better for the industry convergence when TE/TA measure was taken into account. Here the Z statistics were significant in 14 out of 19 years. The pooled data were also significant at the 1 percent level for all the three measures of capital structure. Thus both Tables 1 and 2 support the conclusions reached by Jalilvand and Harris (1984), Lev (1969) , Marsh (1982) , and Claggett, Jr. (1992), but not by BDH (1982), where they found no significant convergence over one-year intervals. In Table 3 , we have shown the summary of asymmetric convergence by industry during 1983-2001. This table strongly corroborates the conclusion of table 1 that the majority of firms had converged their LTD/TD ratios toward their industry means. Here 17 out of 21 industries had convergence with the Z statistics either at the 1 percent or at the 5 percent level of significance, while for the measure of TD/TA, 12 industries had convergence with the Z statistics significant either at the 1 percent or 5 percent level of significance. But in the case of TE/TA ratio, only 6 industries had convergence either at the 1 percent or 5 percent level of significance. Also, in the majority of industries the negative signs of the Z statistics meant that the convergence came from above. This again supports the results obtained by Claggett, Jr. (1992) , that the convergence toward the industry mean came most often from firms above their industry mean LTD/TA ratios. The pooled data for all these measures of capital structure also confirms the result of convergence which were significant at the 1 percent level of significance.
In Table 4 we have calculated the gamma values and the Z statistics for the asymmetric convergence by year. We find that the Z statistics were significant in 14 out of 19 years for the LTD/TA measure, while for both the TD/TA and TE/TA measures, 11 out of 19 years had the Z statistics significant either at the 1 percent or 5 percent level of significance. Also, the negative signs for the majority of years (except for the TE/TA measure, meant that the convergence movement came from above, as seen in the case of the majority of industries. The pooled data for only the LTD/TA measure showed the negative sign, meaning that the convergence toward the industry mean came from the above. Table 5 shows the results for pecking order preference by industry during 1983-2001 for the LTD/TA measure of capital structure. Claggett, Jr. (1992) found strong support for pecking order behavior except for two industries -newspaper publishing and the retail sector. Here we find that all the industries taken in our sample had positive and significant Z-test for their gamma values at the 1 percent level of significance. The pooled data also corroborates this result which were highly significant at the 1 percent level of significance. Table 6 presents the results for the pecking order preference by year during 1983-2001 for the LTD/TA measure. Again consistent with Claggett, Jr. (1992) , all the years taken in our sample had positive and significant gamma values at the 1 percent level of significance. Furthermore, the pooled data showed that the gamma values were significant for all the years covered by our study at the 1 percent level of significance. 
Conclusions
The empirical results show that firms will adjust their capital structure toward the industry mean when it is above the mean. But the probability that firms adjust the capital structure toward the industry mean is very low when it is below the mean, indicating that firms are indifferent to the debt level as long as it is below the industry mean. To explain this phenomenon, we developed the concept of optimal capital structure range within which a typical U.S. firm will be indifferent to its debt level. The empirical results strongly suggest that the likelihood a firm will use the internal financing as opposed to the external financing is very high. Furthermore, when a firm needs external financing, it generally prefers debt to equity. Our study thus shows that both the optimal capital structure hypothesis and the pecking order hypothesis coexist and that they are not mutually exclusive, as Claggett, Jr. had found. But the pecking order hypothesis is more pronounced than the optimal capital structure hypothesis as the former was significant for all the industries and for all the years, while the latter was significant for the majority of industries and for the majority of the years covered by our study.
Why does a firm adjust the capital structure toward the industry mean when it is above the mean, while it is indifferent when the capital structure is below the mean? The possible explanation for this is as follows: when a firm's debt level reaches a significantly high level, the high cost of the debt associated with the high leverage makes the reduction of the debt a meaningful task. That is why we observe more firms adjusting their debt level downward. But the firms which have below average debt level do not put the consideration of debt level as their first priority. Some other factors, such as the availability of the funds and market conditions may also play an important role in the consideration of the firm's capital structure.
